Introduction 44
Humans have a long history with Cannabis sativa (marijuana and hemp), with evidence of 45 cultivation dating back as far as 10,000 years ago 1 
. The World Health Organization proclaims 46
Cannabis as the most widely cultivated, trafficked and abused illicit drug, and reports over half 47 of worldwide drug seizures are of Cannabis 2 . Phytochemicals of interest in Cannabis are 48 primarily Δ 9 -tetrahydrocannabinolic acid (THCA) and cannabidiolic acid (CBDA), both of 49 which require a decarboxylation conversion to the biologically active forms, THC and CBD, 50 respectively. The United States is currently experiencing drastic changes in patterns of Cannabis 51 use associated with widespread relaxation of laws that previously limited both medical and 52 recreational marijuana consumption 3 and hemp cultivation. This has led to a need for extensive 53 research into the basic biology and taxonomy of Cannabis sativa [4] [5] [6] [7] [8] , and the possible benefits 54 and threats from Cannabis consumption 3,9 . 55 56 Although Cannabis sativa is the only described species in the genus Cannabis (Cannabaceae), 57 there are several commonly described subcategories of Cannabis that are widely recognized. 58
There are two primary Cannabis usage groups, which are well supported by genetic analyses 7,10-59 12 : Hemp is defined by a lack of THC (< 0.3% THC in the U.S.), and marijuana or drug-types 60 have moderate to high THC concentrations (> 0.3% THC in the U.S.). Hemp-type Cannabis 61 tends to have higher concentrations of CBD than drug-types 13 . Drug-type Cannabis usually 62 contains > 12% THC and averages ~ 10-23% THC in commercially available dispensaries [14] [15] [16] . 63
Within the two major usage groups, Cannabis can be further divided into varietals, which are 64 referred to as strains. The drug-type strains are commonly categorized further: Sativa strains 65 reportedly have uplifting and more psychedelic effects, Indica strains reportedly have more 66 relaxing and sedative effects, and Hybrid strains, which result from breeding Sativa Surgeon General Jerome Adams recently expressed concern that the current scheduling in the 83 most restrictive category is inhibiting research on Cannabis as a potentially therapeutic plant 31 . 84
A Schedule 1 substance is described as a drug with no accepted medical use and a high potential 85 for abuse 30 . The University of Mississippi, funded through the National Institutes of 86 Health/National Institute on Drug Abuse (NIH/NIDA), currently holds the single license issued 87 by the DEA for the cultivation of Cannabis for research purposes 32 . As such, NIDA serves as 88 the sole legal provider of Cannabis for federally funded medical research in the United States. 89
Bulk research grade marijuana supplied by NIDA is characterized by the level of THC and CBD. 90
They offer Cannabis for research with four levels of THC: low (< 1%), medium (1-5 %), high 91 (5-10 %) and very high (>10%), with the additional option of four levels of CBD: low (< 1%), 92 medium (1-5%), high (5-10%) and very high (> 10% Our analyses examined the genetic differentiation and structure of samples from six groups 127 (Supplemental Table 1 
164
Approximately 25% of the genetic variation in these groups is shown (coordinate 1= 13.26% and 165 coordinate 2 = 11.39%). No confidence intervals were drawn for NIDA or High CBD samples due 166 to the small sample size (n = 2 and n = 3, respectively). The genetic data collected in this study indicate that two major genetic groups exist within 232
Cannabis sativa. The first group contained a majority of hemp (88 -100%, depending on 233 analysis) and both NIDA samples (100%), while the second group contained a majority of drug-234 type samples (82 -95%). These results contribute to the growing consensus that hemp and drug-235 type Cannabis can be consistently differentiated 7,10-12,48-51 . To our knowledge, this is the first 236 genetic study to include research grade marijuana from NIDA, and its placement with hemp 237 samples was unexpected. However, it is important to note that some drug-type samples (e.g. Manhattan distance measure. An auxiliary data file was imported to maintain the spatial 324 coordinates and to color individuals by group assignment. The automatic percolation threshold 325 was first derived as 8.1. Networks were generated for subsequent iterative threshold intervals of 326 0.5. Increasing the threshold lowers the stringency for genetic relationships, and as the threshold 327 increases, more relationships are formed in the network. 
Data Availability 337
The scored microsatellite data set analyzed in this study is provided as supplementary material 338 (Supplemental Table 2 
